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^ 1) Polycation bioconjugates charactcriz d in that each of them contains 

^ isopolypeptide polycation carrier molecules having free a-ainino groups, and these earner 
' molecules are conjugated by chemical bonds with suitably selected molecules which may either 
be identical ones or of (two or more i.e. "x") different kind, bearing functional groups 
appropriate for conjugation, and the polycation bioconjugates synthetized this way can be 
described by the general formula (T): 

H[HN-CHKCH 2 ) m -CH-C01 r OH 

I CD 
[(i)Mx] - [<k)Mx] — NH 

wherein: 

' ( "r" designates the number of cUaraino-monocarbonic acyl group monomers which is between 
20 and 400 as a mean value.. • 
"m" = 0, 1, 2, 3, ... k, . . 

"[(k)Mx] n designates enhancer molecules and/or connecting molecules conjugated by covaJent 

(=k) bonds to the isopolypeptide polycation carrier molecule, and 
7f(DMxT designates enhancer molecules conjugated by ionic (=4) bonds to the isopolypeptid 
polycation carrier molecule, whereas the said enhancer molecules and connecting 
molecules having, appropriate functional groups for conjugation may cither be identical 
ones or of (two . or more Le. "x") different kind, and the enhancer molecules can be 
conjugated: 
• directly and/or 

» indirectly through a connecting molecule, 
and further the joint occurrence of t(k)Mx] and [(i)Mx] within the same polycation 
bioconjugate is : symbolized by [(k/i)MxJ. 

2) Polycation bioconjugates of general formula (I), prepared, according to Claim 1, 
characterized in that the isopolypeptide polycation carrier molecules, which are 
included in each of polycation bioconjugates, synthetised from diamino-monocarbonic acyl 
group monomers, are of the same configuration (le. either D-, or L-), and the individual 
monomers are. not linked, together by their amino groups in the a-positions, but. by those in 

' . other (i.e. in pV, y-, 6-, e-...etc.) positions - according to the value of "m"-. "and thus the 
isopolypeptide. porycaliori carrier molecules (farther on: carrier molecules), having , free o> 

\ amino groups, are of general formula (I/a): 

HfHN-CH2-(CH2)in-CH-CO] r OH 

NH 2 

(free a-amino group) 

wherein 

"r° and n ni n have the same- meaning as in general formula (I). 

3) Polycation bioconjugates of general formula (I), prepared according to Claim 1, 
characterized in that suitably selected [(k)Mx] and/or [(i)Mx] molecules, which may 
either be identical ones or of (two or more Le. V) different kind, arc conjugated to a given 
representati ve of carrier molecules of general formula (1/a), by covalent and/or ionic bonds. 
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4) Polycation bioconjugates of general formula (I), according to Claim 3, 
characterized in that the conjugation of the [(k)Ms] and/or [(i)Mx] molecules to a 
given representative of carrier molecules of general formula Q/a), by covalent and/or ionic 
bonds takes place directly and/or indirectly in a definite ratio, preferably to reach a saturation of 
10tol00%. 

5) Polycation bioconjugates of general formula (1), prepared according to Claim 1, 
characterized in that they include those bioconjugates in which a given representative 
of carrier molecules of general formula (I/a) is directly conjugated by covalent bonds with pEx t ] 
enhancer molecules, which may either be identical ones or of (two or more i.e. "x") different 
kind, and in these bioconjugates: 

[(^Mxj-pExilp,, 

and the polycation bioconjugates are being described by the general formula (H): 

HCHN-CHz-CCE^^^CH-COjrOH 

I (D) 
[Exijpi — NH 

wherein: 

"Ex" in fEslm designates the Ex enhancer molecules of different ("x") kind conjugated directly 
to a given representative of carrier molecules of general formula (I/a) by covalent bonds, 

V indicates whether the Ex enhancer molecules, conjugated to the given carrier molecule by 
covalent bonds, are identical ones (i = 1), or they are of different kind acccsrding to the 
number "i" (i = 2, 3,... °x"), and 
p, " indicates a degree of saturation in % of a carrier molecule of general formula (I/a) with 
OExi] enhancer molecules, the value of which is > 0 and < 100, whereby the ratio between 
the free (not involved in chemical bonds) and bound NH 2 -groups is determined, which in 
turn influences the charge and the cationic character of the polycation bioconjugates, and 
"r" and "m" have the same meaning as in general formula (I). 



6) Carrier molecules of general formula (I/a), prepared according to Claim 2, 
characterized in that a given representative of them are conjugated by covalent bonds 
with K-)CxlJ connecting molecules of anionic character, which may either be identical ones or 
of (two or more i.e. ^x") different kind, and the connecting molecules are suitably chosen 
dicarbonic acids, uicarbonic acids, carbohydrates, or amino acids, or peptide chain elongators, 
and in these compounds: 

[<k)Mx] = [MCxil* 
and the. conjugates are being described by the general formula (.ill): 
. HjliN-CH 2 -(CH 3 ) tn -CH-CO] r OH 



(HI) 
C(-)Cxjlp2 — NH 
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wherein: 



»(-)Oc" in [OCx,]^ designates (-)Cx connecting molecules of exclusively anionic character of 
different ("x") kind linked to a given representative of earner molecules of general 



n 



formula (If a) by covalent bonds, and 
•T indicates whether the (-)Cx connecting molecules, conjugated to the given earner molecule 
by covalent bonds, are identical ones (j - 1), or they ate of different kind according to the 
number "i"Q = 2,3, ... V), and ^ 
to" indicates a degree of saturation in % of a carrier molecule of general formula (I/a) by 
TMCxil connecting molecules of exclusively anionic character, the value of which is > 0 
and S 100 whereby the ratio between the free (not involved in chemical bonds) and 
bound mh - groups is determined, which in turn influences the charge and the canonic 
character of the poh/cation bioconjugates, and 
V and fl m" have the same meaning as in general formula (T). . 

7) Conjugates of general formula (BOC), according to Claim 6, characterized in 
that the carrier molecules of general formula (I/a) of canonic character, due to conjugation of 
the [(-)Cxn connecting molecules of anionic , character to . them by covalent bonds, become 
capable of building up such polycation bioconjugates, in which additional possibilities arise to 
establish ionic bonds with enhancer molecules of cationic character. 

8) Polycation bioconjugates of general formula 00, according to Claim 1, 
characterized in that they include those bioconjugates in which a given representative 
of carrier molecules of general formula (I/a) is indirectly conjugated with [Ex*l enhancer 
molecules; which may either be identical, ones or of (two or more Le. "i") different kmd, 
through [CxdJ connecting molecules, which may also be either identical ones or of (two or 
more Le. "x") different kind, and in these bioconjugates both of the chemical bonds between the 
carrier molecule and [Cxaj, as well as between the [Cx-*] and [Exd-J are covalent ones, and in 
these bioconjugates: 

l(k)Mx] = [Cxck-Ex,*] P 3, 

and the polycation bioconjugates are being described by the general formula (XV): 

H[HN-CH 2 -(CH2) l a-CH-C01 f OH * - . 

| (IV) 
[Cx-irExek]^ — NH 

wherein: 

"Cx-Ex" in [Cxde-Exifcjja designates the Ex. enhancer molecules of. different ("x") kind, 
conjugated. by covalent bonds indirectly, through Cx connecting molecules of different 
(V) kind, that are also conjugated by covalent bonds to a given representative of carrier 
molecules of general formula (I/n), and 

"ck" indicates whether the Cx connecting molecules, conjugated to the given carrier molecule . 
.. by covalent bonds, are identical ones (ck = A), or they are of different kind according to 
the number "ck" (ck = 2, 3, ... "x"), and 

"ek" indicates whether the Ex enhancer molecules, conjugated to the given carrier molecule 
indirectly through Cx connecting molecul s by covalent bonds, are identical ones 
(ek= 1), or they are of different kind according to the number "ek" (ek =2, 3,... "x"), 

"P3 n means a degree of saturation in % of a carrier , molecule by [ExajJ enhancer molecules 
coupled to [CxaJ connecting molecules, the value of which is > 0 and ^ 1 DO, whereby the 
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ratio between the free (not involved in chemical bonds) and bound NH 2 -groups is 
determined, which in turn influences the charge and the cationic character of the 
polycation bioconjugates, and further 
"r" and "m" have the same meaning as in general formula (3). 

9) Polycation bioconjugates of general formula (I), according to Claim 1, 
characterizedinthat they include those bioconjugates in which to a given representative 
of carrier molecules of general formula (I/a), are conjugated by covalent bonds 

a/ [Ex,-] enhancer molecules and/or 

b/ C(-)Cxj] connecting molecules of anionic character and/or 

c/ [Cx^rExejJ indirectly coupled enhancer molecules 
which may either be identical ones or of (two or more i.e. V) different kind, with the proviso 
that from among the [Ex,-] and/or [WCxJ and/or [Oc^Ex*] types of molecules at least two are 
contained in the bioconjugate, and in these bioconjugates: 

[(k)Mx:] = [Ex,] pl + [(-)Cxj}p2, or 

.pEXi^ +. [Cxdr-JExeicJp, , or 
[CxeirExdJps -f-[(-)C^]p2, or 

and the polycation bioconjugates are being described by the schematic formula (V): 

• j? ? 9 O 



(V) 



wherehr 



"[Exjpi" has the same meaning as in general formula (IT), 

"[(-)Cxj] p2 " has the same meaning as in general formula (TTT) * - 

"[Cxdt-Exdc],^" has the same meaning as in general formula (XV),' 

"m" has the same meaning as in general formula OQ, further the value of 

- Pl -+»p2"+»p3» > 0 and js 100, and from among "pf, «p 2 " and «p 3 " the value of at least two are 
greater than 0; further ma g.ven polycation bioconjugate the Ex molecules in [Exl and the 
(-)Cx molecules m K-)Cxj] are not necessarily identical with those Ex and Cx molecules 
occurring in [OtA-EXdJ,. Which divergence is symbolized by 'V. ' molecules 

rh>rl°\ P ° Iycat i 0n b j°^gates of- general formula (I), according to Claim 1 
characterized m that they include those biocqpjugates in which a riven reoresentativ* 
wxth^l^ 68 * tfrec^jug^ 

^ £££ f ™«? ^cter, which may either be identical ones or of 

(two or more i.e. y) different kind, and in these biocoujugates 

[(i)Mx]=£(-)AxJ 1 , 
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^* and the polycation bioconjugates so obtained caa be described by the general formula (VI): 

HlTIN-CH2-(CH2)m-CH-CO],OH 

I (VI) 
[(-)Ax*]t * NHa 

wherein: 

"(-)Ax n in [(-)Axb]i designates those (-)Ax enhancer molecules of anionic character, which may 
either.be identical ones or of (two or more Le. "x") different kind, that are conjugated to a 
given representative of carrier molecules of general formula (I/a) by ionic bonds, and 

n s n indicates whether the anionic/polyanionic molecules, conjugated to the given carrier 
molecule by ionic bonds, are identical ones (s = 1), or, they , are of different Hod 

according to the number V (s » 2, 3, "x"), and 

. ( means a degree of saturation in % of the given representative of earner molecules of 

general formula (TZa) by [(-)AxJ anions, the value of which is > 0 and < 100, whereby the 
ratio between the free (not involved -in chemical bonds) and bound NTfe-groups is 
determined, which in turn influences the charge and the cationic character of the 
polycation bioconjugates, and 

V and M m M have the same meaning as in general formula (I). 

11) Polycation bioconjugates of general formula (I), according to Claim 1, 
characterized in that they include conjugates of general formula (HI), prepared 
according to Claim 6, and these are conjugated with [(+)Kx«] enhancer molecules of cationic 
character, which may either be identical ones or of (two or more i.e. M x") different kind, by 
ionic bonds via the [(-)Cxj] connecting molecules of anionic character, and in these 
bioconjugates 

[(k/i)Mx] = l(-)Cxj] P 2 • [(+)K?Ca] 7 ., 
and the polycation bioconjugates are being described by the general formula (VII): 

H[HN-CH2KCH2VCH-CO] r OH 

I . • <vn) 

K+yKxJU . [(-)Cxj],a — -NH • 

wherein: 

"(+)Kx" in [(+)Kx«] 2 designates the (+)Kx enhancer molecules of cationic character, which 

may either be identical ones or of (two or more i.e. "x") different kind, that are conjugated 

to a given representative of conjugates of general formula (SSI), and 
"u" indicates whether the cationic/polycationic molecules linked to the given conjugate of 

general formula (IH) by ionic bonds, are identical ones (u = 1), or they are of different 

kind according to the number "u" (u = 2, 3, Le. VxT), and 

V means a degree of saturation in % of the given representative of conjugates of general 
formula QJS) by [C+-)KxJ cations, the value of which is > 0 and £ 100, whereby the ratio 
b f w f* n the frcc ( not Evolved in chemical bonds) and bound NH 2 -groups is determined, 
which m turn, influences the charge and the cationic character of the polycation 
bioconjugates, and as the. [(+)Kxu] molecules of cationic character can exclusively be 
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conjugated through the [(-)Cxjl connecting molecules of anionic character to the 
conjugates of general formula (III), therefore 

"pz" = V, further . 

" K-)Cxj V has the same meaning as in general formula (HI), 
V and "m" have the same meaning as in general formula (I). 

12) Polycation bioconjugates of general formula (T), according to Claim 1, 
characterized in that they include those bioconjugates in which to the free a-ammo 
groups of a given representative of pofycation bioconjugates of general formula (VID, prepared 
Sing to Claim 11, additional [WAxJ enhancer molecules of anionic character which may 
eUher be identical ones or of (tw6 or more Le. «x") different land, are conjugated by iomo 
bonds, and in these bioconjugates: 

[(k/i)Mx]={[(-)CXj] P 2 - K+)Kx„]x} • [(-)Ax«j\, 

and the polyoation bioconjugates are being described by the schematic formula (VOT): 

(CH^CH-l^-NH-CH,— (CH^-^^^CH 1 -(CH^-p-C- 1 «-(CI^p--e- 
V^pa * K+JKsulz 



(vm) 



wherein: 



"t(-)C3q] P 2 n has the same meaning as in general fonnula (10), 

"f(+^CxnV has the same meaning as in general formula (VII), 

"[(OAxji" has the same meaning as in general formula (VI). 
«m" has the same meaning as in general formula QL)- 

13V Polycation bioconjugates of general formula (I), according to. Claim. 1, 
characterized in that they include those bioconjugates in which rto «^° r 
groups of a given representative of polycation bioconjugates of general J°^! ^.^^ °I 
of schematib formula (V), . prepared according to Claims 5 A 8, and 9, additional T(-)A*J 
enhauce^SoleS^ "of anionic character which may either be identical ones (two or more i.e. 
"x"> different kind are conjugated by ionic bonds, and in these bioconjugates: 

[0c/i)Mx] - [Exijpi • [(-)Ax,]« or [Oofc-Exejjpo • [(-W or [E*0 P . .+ [Cxa-E^s • [(-)Ax,]»» 

and the polycation bioconjugates are being described by the general formula (DC), or by the 

schematic formula (K/a):. • _„ 

H[HN-CH2-(CHa)m-CH-C01rOH 

K-)Ax,]t . I .... <P9. . 

[(k)Mxj* — "NH 




(IX/a) 

wherein: 

n [(-)AxJi w has the same meaning as in general formula (VI), 

"[Exi] p i n has the same meaning as in general formula (II), 

"[Cx^Exck]^ 1 ' has the same meaning as in general formula (IV), 
n [(k)Mx] ! ', "m n t V have the same meaning as in general formula QO, further 
n pr n + ,l p3 n + H t ,f > 0 and <> 100, and from among 

M pj n and n p3 n the value of at least one > 0; and 

T >°- 

14) Polycation bioconjugates of general formula (I), according to Claim- 1, 
characterized in that they include polycation bioconjugates of schematic formula (V), 
prepared according to Claim 9, in which there are [(-)Cxj] connecting molecules of anionic 
character which may either be identical ones or of two or more "x" different kind, and these are 
conjugated with [(+)Kxij] enhancer molecules of ca&onic character which may either, be 
identical ones or of (two or more Le. V) different kind, by ionic bonds, and in these 
bioconjugates 

[(k/i)Mx] - [ExQp, + UOCxJp* ♦ [(+)Kx„] z > or 

[Ocdc-Ex, k ] P 3 .+ {£(")C^]p 2 * [(«}, or 

and the polycation bioconjugates are being described by the general formula (X), or by the 
schematic formula (X/a): 

H[HN-CH2-(CHa)m-CH-CO],OH 

' I (XJ 
(tOCxj]^ • C(+)ExJ0 + [(k)Mx] — "NH 




wherein: ^ 

"[(-)Cxj]p2 * [^ICx,,]*" has the same meaning as in general formula (VD), 

H CExi]pi ,! has the same meaning as in general formula (IT), 

. "[Occk-Exdc^" has the same meaning as in general formula (IV), 

"[(k/i)Mx] n , "m", "r" have the same meaning as in general formula (I), further 



30 

• "p J u + ,l p3"+' , z ,, > 0. and < 100, and from among 
"pi" and "p>" the value of at least one > 6; and 

n z" = "pi" > 0. 

15) Polycation bioconjugates of general . formula (I), according to Claim 1, 
characterized in that they include those bioconjugates in which to the free a-aminb 
groups of a given representative of polycation bioconjugates of general formula (X), or of 
schematic formula (X/a). prepared according to Claim 14, as to a polycation, additional ((-)AxJ 
enhancer molecules of anionic character which may either be identical ones or of (two or more 
i.e. V) different land, are conjugated by ionic bonds, and in these bioconjugates 

C(WI)Mx]= [Exi]pi+ {K-)Cxj]p2 - [(+)Ks„3*}. [(-}Ax»]tOr 

[Cxct-E**],* + a<~)Cs3] P 2 * [(+)Kxb]r}. [OAxJtor 

[EjQ]pi + [Cx eir ETCddp3 + {[(-)Cx}]pa - K+)KxJ»} • K-)Ax,lu 

and the polycation bioconjugates are being described by the general formula (XI), or by the 
schematic formula QO/ai): 

H[HN-CH 2 -(CH 2 ) in -CH-CO] r OH 
[(-)AxJ, '•■ I W 

U(r)C*iU • [( + )K^t> + C(k)Mx] — NH 

6 ? ? 8 



(Xl/a) 



wherein; 



"[(-)Axe]t" has the same meaning as in general formula (VI), 
0 [(-)C^ip2 - [(+)KxJz" has the same meaning as in general formula (VBD, . . 

"££^] p i" has the same mealing as in general formula (II), 

"[Cxck-Exdjpj" has the same meaning as in general formula (IV), 

"[(k/i)Mx]", "m", M r"\ have the same meaning as in general formula (I), further 

"p, "+ n p 3 "+"t"+"z" • . > 0 and 5 100, and from among . 

"pi " and "pa" the value of at least one > 0; and 

"t" ' > 0, 

v - "p2 n > o; 



16) Polycation bioconjugates, according to Claim I, characterized in that in 
case the enhancer molecules conjugated to the suitably selected carrier molecule of general 
formula (I/a) themselves are not db ovo possessing ine wanted (eg. antiproliferative) activity, 
then as a consequence of their conjugation, they wilTboost the originally existing biological 
activity of the carrier molecule. 



m c : iO.9rO8-2Q0 

EraPfansszeit 9-AUo- N-*» 



« 4 

m 




A** 



17) Polycation bioconjugates of eeneraf fi>™ i ™ 
characterizedinthatea^o^en^coS^ • a , CI) ; acCordin S to Claim I, 
which are conjugated directly and/" ° f generaI fonnu ^ d/a) 

molecules which may either beloeScS on^S of^o ^ ^5 bonds ' ^ ««»~~ 
direct therapeutic effects against ,SS STE! M ? >, ? ***** havin « 
the polycation bioconjugates is deterS bv ^L^f 52* bloio S ical activities of 
the bioavailability of thT enhancS^Z^ FtaSff^t^ m ° ,eCUleS ' 
polycation bioconjugates are more succeSfiX *nX'^l me conjugation, so the 

particular enhancer mdecute aW X for *< ch leases than the 

chara^crife^S^'^ ^T" 1 , fennuIa 00. according to Claim 17 
ftatS? i « i d m that further enhancer molecules are additionally conjugated, which mav 

SSlSL l^f ,T* °f ° f (tW ° ° f m ° re Le - V> diflferant *M. having affin^to^aScSar 
molecules of cells/tissues/organs of the mammal organism, generating thS way a seie^rTor 

19) Polycation bioconjugates of general formula (I), according to Claims 17 or 18 
characterized ..in that they are more favourably applicable for the treatment of 
malignant tumors, or infections, than the particular unconjugated enhancer molecules alone 
rrom which the polycation bioconjugates are composed of 

20) Polycation bioconjugates of general foimula (I), according to Claim I 
characterized in that to a suitably selected given representative of the containing carrier 
molecules of general formula (17a), as to a polycation, suitably selected nucleic acids - being a 
polyamon - is linked by. ionic bonds, and therefore the polycation bioconjugate is becoming 

. appropriate for gene transfer. 

21) Polycation bioconjugates of general formula (I), according to Claim 1, 
characterized ..in. that to a given representative of containing carrier molecules of 
general formula (I/a), certain paramagnetic contrast materials are conjugated, and additional . 
enhancer molecules, that are capable of being selectively enriched in organs, tissues, or 
pathological changes (e.g. tumors) to be investigated, whereby die diagnostic value of nuclear 
magnetic resonance (NMR) imaging is improving. - - * — 

22) Polycation bioconjugates of general formula 00, according to Claim 1, 
characterized in that they are being introduced into the target organism on transdermal 
route via iontophoresis. 

23) Polycatioii bioconjugates of general formula (I), according to Claim 1, 
characterized in that they are capable of being appropriately incorporated into 
liposomes. 

24) Polycation bioconjugates of general formula QD, according to Claim 1, 
charac terized in that these are being fonnulated.in phannaceutically acceptable forms] 
and the pharmaceutical preparates so obtained, are applicable perorally, or parenterally; or 
transdermally, for systemic or topical use. 
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